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The invention relates to an anti-infection device for endoexo implants. 

Endoexo implants are implants which on one side are anchored inside the body and on 
the other side are outside the body. This means that the endoexo implants penetrate through 
the skin. Microbes can enter at this point of passage through the skin and move along the 
surface of the endoexo implant and penetrate inside the body. There is the risk here of 
infections occurring. This can indeed be controlled within limits by thorough care of the 
point of penetration through the skin, but endoexo implants must be explanted again and 
again because of infections. 

An example of an endoexo implant is the "fixateur externe" which is employed for 
stabilizing bone fractures. In this case, a metal screw is screwed into the bone. The other end 
of the screw, which lies outside the body, is screwed to a bridging rod. Four screws are 
usually employed per fracture. The bridging rod connects the two ends of the bone separated 
by the fracture and in this way stabilizes the bone fracture. After the fracture has healed the 
screws are removed again. However, an infection often impedes the healing process. The 
feet that four screws are employed increases the risk of an infection here. 

Another example is an endoexo implant for postoperative care following an 
amputation. It may be here that the amputation allows only a short stump on to which a 
conventional arm or leg prosthesis cannot be fixed. The problem can be solved, however, 
with an endoexo implant. It is anchored with one end in the bone and projects out of the 
body with the other end. The prosthesis can be fixed to this end. Here also there is the risk 
of an infection. 

A further example is an endoexo implant from the internal medicine sector. Thus, 
peritoneal dialysis requires a line permanently implanted in the abdominal wall. With one 
end it lies in the abdominal cavity, and with the other end it projects out of the body. 
Through this line, the dialysis liquid is passed into the body from the outside and also passed 
out again. Here also there is the risk of an infection. 



A further example is an endoexo implant from the cardiosurgery sector. In most 
artificial heart assistance systems a supply of pneumatic or electrical energy from the outside 
is necessary. This is also effected by a line which is connected at one end to the implanted 
heart assistance system and at its other end to the energy source outside the body. Here also 
there is the risk of an infection 

In all cases an infection which has penetrated deep into the body requires an operation to 
remove the endoexo implant. 

The infection at an endoexo implant forms first at the boundary at which the three phases of 
implant, body tissue and germ-containing outside world meet. This is the region where the 
endoexo implant passes through the skin. The germs can initially be controlled at this point 
of passage through the skin by frequent cleaning and by external bacteriostatics. However, 
during a longer indwelling time many germs form a biofflm on the surface of the endoexo 
implant. This biofilm is a layer of germs which adheres to the channel material and protects 
itself against the body's defence by a layer of mucus. Since the body cannot penetrate 
through this biofilm it cannot combat the infection effectively. The biofilm furthermore has 
the property of extending. It grows in the direction of the source of nutrients, in this case in 
the direction of the inside of the body. A pocket thereby forms, which is difficult to clean 
and which can easily lead to a greater infection. 

In the laid-open specification DE 37 29 253 Al, a collar is attached to the endoexo 
implant in the region of the passage through the skin in order to avoid the risk of infection- 
Tbis collar is capable of releasing antibiotics and in this way of combating microbes. 
Experience shows, however, that this device remains effective for only a short time because 
the microbes develop a resistance. 

Devices are furthermore known in which collars have been coated with silver or silver 
compounds. Here also, however, the development of resistances has been observed. 

In the patent specification DE 197 28 489 Al , the catheter surfe.ee is coated with an 
organic fabric of collagen fibres or collagen-polymer fibres. The idea is that the natural 
collagen has a fevourable effect on the growing-in and permanent thriving of the natural body 
tissue. Experience shows, however, that this measure also cannot prevent infections. 
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Anti-infection devices are furthermore known in which the action of mechanical 
forces on the adhering cells is meant to be reduced by a readily movable structure at the point 
of passage through the skin. This is described in more detail in a work by the Applicant 
(GroBe-Siestrup, Ch., Afield, KL: Design criteria for artificial percutaneous devices, Journal 
of Biomedical Materials Research, vol. 18, 357-382 (1984)). Experience shows, however, 
that this measure also cannot prevent an infection in the long term. 

In the patent specification DE 198 52 848 Al , the catheter surface is surrounded by an 
anti-infection sheath which is formed in the body and can be pushed out uniformly or in 
thrusts. However, there is as yet no experience of the effectiveness of this measure. 
Furthermore, this anti-infection sheath which forms in the body cannot be improved in its 
Wocompatibility using the modem methods of biomaterials technology, such as, for example, 
plasma treatment. These methods require that the material is brought into a vacuum or 
exposed to high temperatures. 

All these anti-infection devices have the common feature that they cannot prevent an 
infection and penetration of germs into the body in the long term. They are associated with 
complications and put the patient at risk. 

The invention is based on the object of avoiding the abovementioned disadvantages of the 
solutions to date and of achieving the object in a technically better manner. 

This is achieved in that the endoexo implant 1 has a tubular protective membrane 2 which is 
fixed on one side 3 hermetically tightly to the endoexo implant 1 and on its other side 4 can 
be moved from the inside of the body to the outside uniformly or in stages at intervals of time 
by a device 5. As a result of this, the exogenous material in the form of the tubular protective 
membrane 2 moves out of the body at the point 6 of passage through the skin which is at risk 
of infection. A process which takes place naturally in the body, as is the case when non- 
living natural formations, such as hairs and fingernails, grow out, is thus imitated in a 
technical manner. The biofflm which forms in the region of the point of passage through the 
skin is moved out of the body in this way and enters low-nutrient and dry regions, in which it 
dies. This tubular protective membrane 2 thus surrounds the actual function-bearing element 
- for example a bone screw - and separates it from the surrounding tissue. The tubular 
protective membrane 2 is unrolled inside the body like a rolling membrane, or is folded inside 
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the body or can be drawn out from a reservoir inside the body. The length of the foldable 
protective membrane 2 is in principle limited here, and therefore also the period of time 
during which it can be drawn out. However, in most uses this is not a disadvantage, because 
the period of time is in any case limited for other, namely medical, reasons. 

Substances which are biologically active and protect the endoexo implant from infections can 
furthermore be admixed to the material of the tubular protective membrane 2. Thus, 
antibiotics can be admixed, and then penetrate into the surrounding tissue in the body by 
diffusion and keep it reliably germ-free. The risk of the abovementioned development of 
resistance can be counteracted by applying rings of alternating antibiotics. Other substance 
can promote the adhesion of the cells to the tubular protective membrane. The adhesion of 
the cells can furthermore be promoted by an increased surface area. 

The tubular protective membrane 2 which can be moved out of the body steadily or at 
intervals in the manner described above can be separated of£ shortened or also rolled up 
mechanically - again like the natural formations such as hair and fingernails. 

The advantages achieved with the invention are, in particular, that infections can be avoided 
in the entire region of the endoexo implant 1 . 

Figure 1 shows a construction of the anti-infection device for an endoexo implant 1 in 
a cross-section of a thigh. The endoexo implant 1 here is a bone screw for stabilizing a bone 
fracture lying outside the plane of the drawing. The screw is screwed into the bone 7 and 
penetrates through the muscles 8 and furthermore the skin 9 and extends at the point 6 of 
passage through the skin into the outside region. The entire region inside the body can be 
considered sterile if the implantation is performed properly. On the other hand, the outside 
region must be considered unsterile. The tubular protective membrane 2 is fixed hermetically 
to the screw at the point 3, so that no microbes can penetrate through here. The tubular 
protective membrane 2 can be moved out of the body by the drawing device 5 and can be 
unrolled like a rolling membrane. Usually, four bone screws are connected to common 
bridging rod 10 and stabilize the bone fracture in this manner. 

Figure 2 shows a further endoexo implant in a longitudinal section. This is an 
endoexo implant for fixing a leg prosthesis to a stump. The endoexo implant 1 here is 



constructed in several parts in its load-bearing elements. At its proximal end 1 1 it is firmly 
connected via a positive lock to the tubular bone 7, and it projects into the outside world wxth 
its distal end 12. The tubular bone 7 has been amputated at the point 13. The distal end 2 of 
the endoexo implant 1 is connected to a prosthesis carrier 1 1 which penetrates through the 
skin and is connected to the prosthesis at its end. The endoexo implant 1 is surrounded at its 
distal end 12 by a tubular protective membrane 2, which is accommodated here in folded 
form 14 in the recess 15 and therefore extends into the body. The tubular protective 
membrane 2 is again connected hermetically tightly to the endoexo implant 1 at point 3. The 
tubular protective membrane 2 is drawn out of the recess 1 5 at a defined speed by the 
drawing device 5. At the point 6 ofpassage through the skin the tubular protective 
membrane 2 passes through the skin and thus leaves the part of the body. Forces can act at 
the point 6 ofpassage through the skin due to the remaining muscles in the stump, and act on 
the tubular protective membrane 2 which can be grown over by cells. These forces can 
generate a gap into which microbes can penetrate. To avoid this action offerees, an 
anchoring 16 is provided. The purpose of this is to take up and lead off into the bone the 
forces generated by the remaining muscles. The anchoring 16 is inserted through a gap in the 
tissue during the operation and is then firmly connected mechanically to the endoexo implant 
1. Forces which arise are in this way lead off into the bone and cannot act on the point 6 of 
passage through the skin. For better uptake of the forces, the anchoring 16 is provided with a 
suitable surihee and has breaks through which cells can grow. 

Figure 3 shows the anchoring 16 in plan view. The anchoring has a plurality of wings 
on to which tissue can grow. The point 6 ofpassage through the skin as shown in figure 2 is 
therefore germ-free. 

Figure 4 shows a further endoexo implant 1 in a longitudinal section. This is an 
endoexo implant from the internal medicine sector. It is a line permanently implanted in the 
abdominal wall. With one end it lies in the abdominal cavity and with the other end it 
projects out of the body. Through this line, the dialysis Hquid is passed into the body from 
the outside and also passed out again. The tubular protective membrane 2 is connected 
hermetically tightly to the line one at point 3 inside the body. The tubular protective 
membrane 2 surrounds the line 1 in folded form. This has the purpose of keeping the longest 
possible length of the tubular protective membrane 2 in the sterile region of the body, so that 
the longest possible functioning time can be achieved. The folding is lifted by the traction of 
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the drawing device 5 and the tubular protective membrane 2 leaves the body at the point 6 of 
passage through the skin in extended form. The line 1 has a collar 17 through which cells can 
grow and which fixes it in the tissue or muscle 8. The traction on the tubular protective 
membrane 2 by the drawing device 5 is transmitted by a flexible but pressure-stiff element 1 8 
and via a rigid tube 19 through the flexible wall of the line 1 to the collar 17 through which 
cells can grow. 
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Thus the new anti-infection device and method for endoexo implants achieves one or 
more of the above stated objectives, eliminates difficulties encountered in the use of prior 
devices and systems, solves problems and attains the desirable results described herein. 

In the foregoing description certain terms have been used for brevity, clarity and 
understanding, however no unnecessary limitations are to be implied therefrom because such 
terms are used for descriptive purposes and are intended to be broadly construed. Moreover, the 
descriptions and illustrations herein are by way of examples and the invention is not limited to 
the exact details shown and described. 

In the following claims any feature described as a means for performing a function shall 
be construed as encompassing any means known to those skilled in the art to be capable of 
performing the recited function, and shall not be limited to the features and structures shown 
herein or mere equivalents thereof. The description of the exemplary embodiment included in 
the Abstract included herewith shall not be deemed to limit the invention to features described 
therein. 

Having described the features, discoveries and principles of the invention, the manner in 
which it is constructed and operated, and the advantages and useful results attained; the new and 
useful structures, devices, elements, arrangements, parts, combinations, systems, equipment, 
operations, methods and relationships are set forth in the appended claims. 



